Altered gene expression in gingival tissues and enhanced bone loss in rats with diabetes with experimental periodontitis.
Systemic hyperglycemia is clearly related to severity of periodontitis, meaning that periodontitis can be exacerbated by diabetes mellitus (DM). However, the biologic mechanisms responsible for this relationship remain unclear. Thus, in this study, the global gene expression in gingival tissue with periodontitis is profiled in Zucker diabetic fatty (ZDF) rats compared with Zucker normoglycemic littermates (Lean). At age 8 weeks, ZDF and Lean rats received ligature placement around the maxillary right second molar. At 0, 14, 28, 42, and 56 days after ligature placement, the maxilla around the molar was analyzed using microcomputed tomography. Two and 7 days after ligature placement, total RNA in the gingival tissue was isolated, and gene expression analysis was conducted using a rat oligo array. To validate the microarray findings, the selected genes were analyzed using real-time quantitative polymerase chain reaction assays. There was a significant difference regarding the average amount of bone resorption between ZDF and Lean rats from days 14 to 56. On day 2, it was found that 113 genes were regulated (20 upregulated, 93 downregulated) in the presence of DM. Lipopolysaccharide binding protein (LBP) messenger RNA (mRNA) expression was significantly higher in gingival tissue with periodontitis from ZDF rats compared with that from Lean rats. On day 7, interleukin (IL)-10 and IL-24 mRNA levels were significantly lower, whereas IL-2 level was significantly elevated. The results of this study indicate that the role of DM in modulating bone breakdown related to periodontitis may involve an increased level of LBP and reduced levels of T-helper 2 cytokines.